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Abstract
Background: Under the Affordable Care Act (ACA), millions of Americans have been enrolling in the health
insurance marketplaces. Nearly 20% of them are tobacco users. As part of the ACA, tobacco users may face
up to 50% higher premiums that are not eligible for tax credits. Tobacco users, along with the uninsured and
racial/ethnic minorities targeted by ACA coverage expansions, are among those most likely to suffer from low
health literacy – a key ingredient in the ability to understand, compare, choose, and use coverage, referred to
as health insurance literacy. Whether tobacco users choose enough coverage in the marketplaces given their
expected health care needs and are able to access health care services effectively is fundamentally related to
understanding health insurance. However, no studies to date have examined this important relationship.
Methods: Data were collected from 631 lower-income, minority, rural residents of Virginia. Health insurance literacy was
assessed by asking four factual questions about the coverage options presented to them. Adjusted associations between
tobacco use and health insurance literacy were tested using multivariate linear regression, controlling for numeracy, risk-
taking, discount rates, health status, experiences with the health care system, and demographics.
Results: Nearly one third (31%) of participants were current tobacco users, 80% were African American and 27% were
uninsured. Average health insurance literacy across all participants was 2.0 (SD 1.1) out of a total possible score of 4.
Current tobacco users had significantly lower HIL compared to non-users (−0.22, p < 0.05) after adjustment. Participants
who were less educated, African American, and less numerate reported more difficulty understanding health insurance
(p < 0.05 each.)
Conclusions: Tobacco users face higher premiums for health coverage than non-users in the individual insurance
marketplace. Our results suggest they may be less equipped to shop for plans that provide them with adequate out-
of-pocket risk protection, thus placing greater financial burdens on them and potentially limiting access to tobacco
cessation and treatment programs and other needed health services.
Keywords: Tobacco, Smoking, Health literacy, Health insurance literacy, Insurance
Background
Under the Affordable Care Act (ACA), up to 14 million
consumers were expected to gain health insurance
through state and federal insurance marketplaces in
2016 [1]. Nearly 20% of these consumers were tobacco
users who, prior to the ACA, were more likely to be un-
insured [2, 3]. Importantly, under the ACA, tobacco
users can face up to a 50% surcharge that is not eligible
for income-based tax credits [4]. Recent evidence sug-
gests low-socioeconomic status (SES) tobacco users are
at particularly high risk of being unable to afford health
care, and are reluctant to enroll in the marketplace, in
part because of higher premiums due to the surcharge
[4, 5].
Tobacco users, along with the uninsured and racial/
ethnic minorities targeted by ACA coverage expansions,
are among those most likely to suffer from low health
literacy [6, 7]. Low-income and minority tobacco users
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who suffer from low health literacy are more likely to
have nicotine dependence and more difficulty quitting,
and are more likely to relapse after attempting to quit
[8–11]. Such individuals are expected to benefit from
coverage expansions through improved access to health
care and cessation services. Notably, as this population
engages with the marketplace to shop for a health plan,
understanding the details and complexities of health in-
surance is essential. Health insurance literacy (HIL) and
health literacy share common components. Both require
an individual to understand, compare, and choose suffi-
cient health services to meet their health care needs.
However, HIL also measures an individual’s knowledge
of the structure of health benefits and basic cost-sharing
concepts [12]. This exploratory study was designed to
examine the association between HIL and smoking
among a largely low-SES, predominantly African Ameri-
can population.
Earlier data suggested that when consumers partici-
pated in a hypothetical scenario of shopping for health
insurance—both novices and those with experience—
lacked adequate knowledge about benefits and coverage
[13], and beneficiaries frequently make poor insurance
decisions [13, 14]. Insured individuals with low HIL tend
to use their health coverage inefficiently (e.g., visiting the
emergency room instead of urgent care), exposing them
to excessive out-of-pocket spending risk [13]; they place
more decision weight when comparing insurance plans
on easier-to-understand features, like premiums, rather
than more complex attributes like deductibles and out-
of-pocket maximums. Also, low-HIL individuals are less
likely to respond to incentives within their insurance
policies (e.g., wellness incentives) [13] and they tend to
utilize fewer adaptive decision strategies, instead often
choosing health plans by word of mouth and not re-
evaluating their coverage choices when health or finan-
cial circumstances change [13, 15].
In one study, less than a third of respondents gave cor-
rect answers to four questions about basic features of
their insurance coverage, and overestimated insurance
coverage restrictions, especially for approval of a special-
ist [16]. Other evidence suggests that individuals with
private insurance understood their insurance-covered,
in-patient services, but underestimated their insurance
policy’s restrictions for outpatient services and prescrip-
tion drugs [17]. In a third study, only 23% of respon-
dents understood the terminology used in their health
insurance policy, roughly 50% knew their monthly pre-
mium, and very few understood acronyms commonly
used in health insurance [18]. Further, 48% of the adult
population lacks the literacy and numeracy skills re-
quired to understand health information fully [19]. This
may be exacerbated even more for tobacco users, be-
cause of their tendencies to be greater risk-takers and to
be more present-oriented (i.e., higher discount rates of
time) [13, 20–23]. This suggests that tobacco users may
be willing to bear more out-of-pocket spending risk and
focus more on immediate costs (e.g., premiums) rather
than future costs (e.g., future out-of-pocket spending).
Therefore, they may prefer plans with lower premiums
that offer less coverage and expose them to higher out-
of-pocket risk. Additionally, tobacco users suffer from
lower levels of numeric literacy, or numeracy, and tend
to be less educated, making it much more difficult to
understand heath information [24]. Since tobacco users
are more likely to be uninsured, they may also be less fa-
miliar with the terminology of insurance and how it
works [13, 16]. Finally, evidence suggests that when to-
bacco users seek health coverage, they are less likely to
enroll, which limits their access to tobacco cessation
programs [5].
Given the body of evidence above, it is imperative to
understand whether tobacco users are at a particular dis-
advantage and are less able to benefit from coverage ex-
pansions due to limited HIL so as to target enrollment
and re-enrollment communication strategies better and
to increase insurance uptake among tobacco users. This
exploratory study examines the associations between
current tobacco use and HIL among a vulnerable sample
of rural, low-income, predominantly African American
participants.
Methods
A community sample of 647 rural Virginia residents was
recruited using flyers posted in libraries and clinics, and
through community recruiters. Individuals who were
under the age of 65 were enrolled in the study and asked
to complete an insurance choice experiment and survey
at a local public library. A computer-based experiment
was conducted using a hypothetical insurance market-
place like the one consumers face in 28 states including
Virginia using the ACA’s federally facilitated market-
places [25, 26]. Importantly, the experiment was
incentive-compatible such that participant compensation
was aligned with performance on the insurance choice
task. Specifically, at the beginning of the study, partici-
pants were given 10,000 Monopoly dollars in each of
two sequential choice tasks (Year 1 and Year 2) and told
that each 100 Monopoly dollars is worth one real dollar.
Participants were given two scenarios (Year 1 and Year
2) with a probability that they would fall ill and need to
use health care services (e.g., 33% chance of getting sick
having to go to the doctor 4 times in Year 1, and 80%
chance of getting sick and having to go to the emergency
room and then the hospital for several nights in Year 2
if they became sick in Year 1). After participants made
their plan choices they were informed whether they were
randomly assigned as healthy or sick, and the costs of
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premiums (or tax penalties if participants elected not to
purchase insurance) and health care services, if sick,
were deducted from their endowment of Monopoly dol-
lars. Participants were paid a $5 show-up fee, up to $100
for the choice experiment (the average payout for Year 1
and Year 2) depending on their insurance decisions and
chance, and $5 for completing a survey.
After the experiment, participants were asked to
complete a survey that consisted of the following sec-
tions: health insurance literacy, tobacco use, cognitive
function, risk-taking and discount rates, whether they
purchased coverage in the insurance marketplace, demo-
graphics, health insurance, and health care experiences.
While the main study assessed whether insurance plan
recommendations affected plan choices using a hypo-
thetical choice experiment [25], the analyses conducted
below used data from the survey portion of the study to
examine whether tobacco users reported lower health
insurance literacy compared to non-users, after account-
ing for a number of potentially important common de-
terminants of tobacco use and HIL, in order to inform
policymakers about the potential unintended conse-
quences of charging tobacco users more in the ACA
marketplaces. A total of 631 participants with complete
survey data comprised the study sample.
Health insurance literacy
HIL was measured using an objective assessment of
health insurance knowledge and skills [25, 26]. Partici-
pants viewed a table containing information in regards
to six health care plans (Table 1), and were asked four
HIL questions: (1) Which plan had the lowest deduct-
ible?; (2) Which plan had the highest out-of-pocket max-
imum?; (3) Which plan would be the lowest cost plan if
no health services were needed in a year?; and (4) Which
plan would be the lowest cost plan if $10,000 in health
services were needed in a year?. HIL outcomes included
correct responses to each question and a summary score
of correct responses across all four HIL questions [26].
This objective assessment of HIL is similar to the items
assessing the health insurance knowledge and skills
domain used in previous studies [12]. The measure used
in this study has been found in prior work to predict the
ability of individuals to align health insurance choices
with their preferences (i.e., to pick a plan with a low de-
ductible when indicating that low deductibles are im-
portant to their plan choice) and to choose a plan that
minimized total expected annual health care costs [26].
Tobacco use
Current tobacco users were defined as participants who
had smoked over 100 cigarettes and now smoked ciga-
rettes every day or some days [2]. A binary tobacco use
variable was created to indicate current tobacco use.
Numeracy
Numeracy was assessed using four items consisting of
basic probability calculations from the Lipkus scale (e.g.,
Imagine that we are throwing a five-sided die 50 times.
On average, out of these 50 throws how many times
would this five-sided die show an odd number (1, 3, or
5)? [26, 27]. Extant evidence suggests that numeracy is a
key determinant in comprehending and evaluating
health insurance plans. Furthermore, researchers have
also shown that numeracy is an independent element,
distinct from education and intelligence that affects
health insurance decision-making [26, 28, 29].
Risk-taking
Risk-taking was assessed using the gambling domain of
the Domain-Specific Risk-Taking (DOSPERT) Scale [30].
The risk-taking score was the average of responses on a
seven-point Likert-type scale to three questions about
how likely respondents were to engage in various
financial activities (e.g., betting a day’s income at the
horse races).
Discount rates
Discount rates were evaluated to assess how present-
oriented vs. future oriented participants were using four
questions about preferences for winning and losing
various amounts of money now vs. a year from now (i.e.,
Table 1 Insurance Choice Task
Plan Name A B C D E F No Insurance
Annual Premium $108 $156 $400 $492 $1148 $1348 $695
Annual Deductible $5500 $4500 $2250 $3350 $1000 $2000 Not applicable
OOP Maximum for the year $6350 $6500 $6350 $5500 $3000 $3000 Not applicable
Primary Doctor Copay $40 $35 $35 $45 $30 $30 100%
Cost of a 30 day supply of generic Rx $20 $20 $15 $15 $15 $15 100%
Prompt: The ACA (also known as Obamacare) came into effect in November 2013. Obamacare offers uninsured individuals the opportunity to buy insurance. It is
possible that you have already bought a health insurance plan. Regardless of whether you have insurance or not, please review the information presented in the
next few pages and choose the insurance plan that you would pick if the decision were in real life. All insurance plans are for individual coverage. That is, imagine
buying insurance for yourself. The table below presents information about six different health insurance plans. Please imagine your decision is a real one and that
plan you choose will be the one you have for the next 12 months
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win $20 vs. $30, lose $20 vs. $30, win $1000 vs. $1500,
lose $1000 vs. $1500) [31]. Individuals who reported they
would rather win less money now and lose more money
later were considered to have higher discount rates (i.e.,
more present-oriented) and thus higher scores on this
0–4 scale.
Demographics, health insurance, insurance marketplace,
and health care experiences
Data were also gathered on participants’ age, gender,
race, education, marital status, insurance status, and past
year health care utilization history. Prior health care use
was defined as a binary variable (“high-utilizer”) to
indicate whether a participant had one or more inpatient
admissions or two or more emergency room visits in the
past year. This measure is consistent with prior literature
and is derived from questions within the 2009 Medical
Expenditures Panel Survey (MEPS) [26]. Additionally,
data were gathered on whether an individual within the
study purchased a health plan through the insurance
marketplace.
Statistical analysis
All analyses were conducted using Stata 13.1. Unpaired t
tests and Chi-square tests were used to test for un-
adjusted associations between HIL, tobacco use, and
other participant characteristics. We were also interested
in the relationship between tobacco use and HIL after
controlling for demographics, purchase coverage
through the marketplace, numeracy, cognitive ability,
risk taking, discount rates, and health care utilization.
To understand the association between tobacco use and
HIL better, we ran five adjusted models. The first four
were linear probability models of the adjusted associ-
ation between tobacco use and whether participants cor-
rectly comprehended characteristics of a simulated ACA
marketplace plan and were able to identify the lowest
deductible plan (Model 1), the plan with the highest out-
of-pocket cost (Model 2), the plan with the lowest an-
nual cost if the participant did not need any health care
in a year (Model 3), and the plan with the lowest annual
cost if the participant knew for certain he or she would
be hospitalized and the cost of the procedure would be
$10,000 (Model 4). Model 5 used ordinary least squares
to estimate the adjusted association between tobacco use
and the sum of correct responses to the four HIL ques-
tions. In all regression models, robust standard errors
were used [32].
Results
Descriptive statistics
Among the 631 participants, nearly one third (31.5%) of
respondents were current tobacco users and more than
one in four (26.8%) were uninsured (Table 2). Participants
were, on average, 40.2 years old (SD = 14.0). The sample
was predominantly African American (80.0%) and female
(68.6%), with roughly half having a high-school education
or less (48.0%) and having never been married (49.0%).
Participants scored low, on average, on the numeracy
measure (0.5 [SD = 0.8] out of 4 possible correct ques-
tions). On average, half of the four HIL questions were an-
swered correctly (M = 2.0, SD = 1.1). The majority of
participants were able to identify the plan with the lowest
deductible (63.6%) and highest out-of-pocket maximum
(63.9%) but fewer than half could identify the lowest cost
plan if no health services would be needed (46.0%) or if
hospitalized and $10,000 in health services would be
needed in a year (22.2%, for reference, the probability of
guessing the answer to one HIL question correctly is one
in seven, or 14%, and the probability of guessing all four
correctly is less than 1%).
Unadjusted associations between tobacco use, HIL, and
participant characteristics
Participants who currently used tobacco were less likely
to answer three of the four HIL questions correctly com-
pared to those who were not current tobacco users. Spe-
cifically, tobacco users had more difficulty correctly
identifying the insurance plan with the lowest deductible
plan (58.8% vs. 66.0%, p < 0.10). The same pattern can be
observed for identifying the plan with highest out-of-
pocket costs (59.3% vs. 66.0%, p < 0.10), and the lowest
cost plan if they were to be hospitalized (15.1% vs.
25.5%, p < 0.01). Consequently, tobacco users on average
scored significantly lower on HIL than non-users (1.8 vs.
2.0, p < 0.01) before adjustment. Fewer tobacco users
purchased a plan in the insurance marketplace than
non-tobacco users (12.6% vs. 21.1%, p < 0.01). Tobacco
users also had significantly higher risk-taking scores than
non-users (2.1 vs. 1.7, p < 0.01) and had lower monthly
income (p < 0.01). Moreover, age, marital status,
education, type of health insurance, and health
utilization varied significantly with current tobacco use
(p < 0.05 each).
Adjusted associations between HIL, tobacco use, and
participant characteristics
Broadly speaking, current tobacco use was negatively as-
sociated with HIL after adjustment for demographics,
purchase coverage through the marketplace, numeracy,
cognitive ability, risk taking, discount rates, and health
care utilization (Table 3). For example, tobacco users
had an eight-percentage-point lower probability of cor-
rectly identifying the plan with the lowest annual cost if
they were to become hospitalized (p < 0.05) and a nine-
percentage-point lower probability of identifying the
plan with the highest out-of-pocket costs (p < 0.10).
However, tobacco users did not report any significant
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Table 2 Tobacco Use and Health Insurance Literacy (n = 631)
Total Sample Characteristics Tobacco Users Non-Tobacco Users
Mean or Percentage Mean or Percentage Mean or Percentage
(SD) (SD) (SD)
Health insurance literacy (range 0–4)*** 2.0 2.0 1.8
(1.1) (1.1) (1.1)
Lowest Deductible (correct answer)* 63.6% 58.8% 65.7%
Highest OOPa (correct answer)* 63.9% 59.3% 66.0%
Lowest Cost Choice if Health Services Not Needed (correct answer) 46.0% 44.2% 46.8%
Lowest Cost Choice if Hospitalized (correct answer)*** 22.2% 15.1% 25.5%
Insurance Marketplace*** 18.4% 12.6% 21.1%
Current Tobacco Use 31.5% – –
Risk Taking (range 1–7)*** 1.9 2.1 1.7
(1.2) (1.2) (1.2)
Discount Rate (range 0–4) 2.1 2.0 2.1
(1.4) (1.4) (1.4)
Cognitive Function (range 0–1) 0.1 0.1 0.1
(0.3) (0.3) (0.2)
Numeracy (range 0–4) 0.5 0.5 0.5
(0.8) (0.8) (0.8)
Demographics
Age*** 40.2 36.8 42.5
(14.0) (12.3) (14.4)
Race/Ethnicity
African American 80.0% 80.9% 79.6%
White Non-Hispanic 17.3% 16.6% 17.6%
Other 2.7% 2.5% 2.8%
Female 68.6% 55.3% 74.8%
Marital Status**
Never Married 49.0% 55.8% 45.8%
Widowed/Divorced/Separated 26.0% 24.6% 26.6%
Married 25.0% 19.6% 27.6%
Education***
Less than High School 7.5% 11.8% 36.6%
High School 40.5% 49.0% 5.5%
Some College 37.2% 30.7% 40.2%
Bachelor’s/Graduate 14.8% 8.4% 17.7%
Type of Health Insurance***
Employer-Sponsored 30.1% 18.6% 35.4%
Individual 10.9% 4.5% 13.9%
Medicare 10.8% 10.1% 11.1%
Medicaid 21.4% 24.12% 20.4%
Uninsured 26.8% 42.7% 19.4%
High Utilizers (> 1 ED visit or >0 inpatient admissions in the past year)*** 35.4% 47.2% 30.8%
Monthly Income***
$0–$720 26.3% 36.7% 21.5%
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difference in identifying the plan with the lowest deduct-
ible or the plan with lowest annual cost if they knew for
certain they would not get sick. In the model summarizing
responses to the four HIL questions, tobacco use was as-
sociated with a 0.22-point decrease in HIL (p < 0.05).
Many of the participant descriptors associated with dis-
parities in health literacy and insurance coverage that are
targeted by ACA coverage expansions had similar negative
associations with HIL as tobacco use and were of similar
magnitude. For example, compared to African American
participants, White non-Hispanic participants were more
likely to identify the plan with the lowest deductible (10
percentage points, p < 0.10) and have higher scores on the
summary HIL measure (0.27-point increase, p < 0.05).
Likewise, participants with some college compared to a
high-school education were more likely to identify the
plan with the lowest deductible and have higher scores on
the summary HIL measure (p < 0.05 each). Further, more
numerate participants had higher levels of HIL, having be-
tween a 5 and 8 percentage point increase in the adjusted
probability of correctly answering individual HIL ques-
tions and 0.25 point increase in overall HIL per additional
numeracy question answered correctly (p < 0.05 each).
Risk-taking, discount rates, insurance status, marital sta-
tus, education, income, and being a high utilizer of health-
care were not associated with HIL. However, individuals
who purchased a health plan in the 2014 ACA insurance
marketplace had more difficulty correctly identifying the
plans with the highest out-of-pocket costs (−0.16, p < 0.01)
and reported lower summary HIL scores (0.23, p < 0.05).
Discussion
As of 2016, over 9 million people signed up for the ACA
via the exchanges [34]. Of these 12 million, about 513,000
are reported tobacco smokers [34]. Tobacco users’ ability
to navigate and decide which health insurance plan has
enormous financial and health implications. Our study
was specifically designed to examine this fundamental and
important question, by creating a realistic (though hypo-
thetical and simplified), exchange environment. We are
concerned with health insurance literacy, given its key role
in understanding health insurance information [8, 10, 11,
33–35]. For tobacco users, having low HIL may have
long-term implications, because it suggests they are more
likely to have difficulty anticipating their health care needs
and selecting a health insurance plan that provides them
with adequate risk protection. The ACA is expanding
coverage to four million tobacco users, many of whom
were previously uninsured [2, 3]. An unsubsidized sur-
charge of up to 50% on premiums was placed on tobacco
users to internalize the voluntary risk-taking behavior that
resulted in increased healthcare costs, increased consump-
tion of health services, and, consequently, increased pre-
miums [4, 36]. By construction, this surcharge raises the
premium prices tobacco users face, having an unintended
consequence of deterring them from purchasing insur-
ance. Thus, the tobacco use surcharge could, paradoxic-
ally, impede health insurance uptake for vulnerable
populations ultimately reducing opportunities for tobacco
users to access much-needed health services, including to-
bacco cessation programs.
Our novel study demonstrates a robust inverse associ-
ation between tobacco use and health insurance literacy.
This evidence suggests that when tobacco users seek out a
marketplace plan they may be essentially penalized twice:
first, tobacco users are charged up to 50% more for a plan
and may not be able to afford a plan based on health
needs, exposing them to excess risk of out-of-pocket ex-
penditures; second, they may have lower HIL and thus
have more difficulty choosing coverage, creating additional
barriers to accessing timely and needed care. Our results
also highlight equivalence between more traditional
Table 2 Tobacco Use and Health Insurance Literacy (n = 631) (Continued)
Total Sample Characteristics Tobacco Users Non-Tobacco Users
Mean or Percentage Mean or Percentage Mean or Percentage
(SD) (SD) (SD)
$721–$1200 26.0% 26.1% 25.9%
$1201–$2400 21.7% 23.1% 21.1%
$2401 26.0% 14.1% 31.5%
Heath Status
Excellent 16.0% 12.6% 17.6%
Very Good 28.4% 27.6% 28.7%
Good 33.1% 33.2% 33.1%
Fair 19.5% 22.6% 18.1%
Poor 3.0% 4.0% 2.6%
*p < .10, **p < .05, ***p < .01
aOut-of-pocket (OOP) is the expenses for medical care that aren’t reimbursed by insurance. OOP costs include deductibles, coinsurance, and copayments for
covered services plus all costs for services that aren’t covered
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Table 3 Marketplace and HIL
Variables Lowest
Deductible
Highest
OOPa
Lowest Cost Choice if Health Services Not
Needed
Lowest Cost Choice if
Hospitalized
HIL
Tobacco Use
Current Tobacco User −0.07
(0.05)
−0.09*
(0.05)
0.01
(0.05)
−0.08**
(0.04)
−0.22**
(0.10)
Insurance Market
Purchase in Marketplace −0.11*
(0.05)
0.16***
(0.05)
0.02
(0.06)
0.02
(0.05)
−0.23**
(0.12)
Demographics
Age −0.00**
(0.00)
0.01***
(0.00)
0.00
(0.00)
0.00
(0.00)
−0.01**
(0.00)
Female 0.06
(0.05)
0.04
(0.05)
−0.02
(0.05)
0.06
(0.04)
0.14
(0.10)
Race
African-American (ref) -
-
-
-
-
-
-
-
-
-
White Non-Hispanic 0.10*
(0.05)
0.04
(0.05)
0.09
(0.06)
0.04
(0.05)
0.27**
(0.11)
Other 0.03
(0.13)
0.15*
(0.08)
−0.03
(0.13)
0.12
(0.10)
0.27
(0.25)
Education
Less than High School −0.05
(0.08)
0.10
(0.08)
−0.11
(0.08)
−0.10**
(0.05)
−0.16
(0.16)
High School (Ref) -
-
-
-
-
-
-
-
-
-
Some College 0.12***
(0.05)
0.06
(0.05)
0.06
(0.05)
0.03
(0.04)
0.27***
(0.10)
Bachelors/Graduate 0.03
(0.07)
−0.01
(0.06)
0.10
(0.06)
0.01
(0.05)
0.12
(0.14)
Marital Status
Married (ref) -
-
-
-
-
-
-
-
-
-
Widowed/Divorced/Separated 0.13**
(0.05)
0.08
(0.05)
−0.03
(0.06)
0.06
(0.05)
0.24**
(0.12)
Married 0.06
(0.06)
−0.04
(0.06)
−0.11*
(0.06)
0.01
(0.05)
−0.08
(0.12)
Type of Health Insurance
Employer-sponsored (ref) -
-
-
-
-
-
-
-
-
-
Family Plan 0.00
(0.06)
0.09*
(0.06)
0.05
(0.06)
0.00
(0.05)
0.14
(0.13)
Individual −0.02
(0.08)
0.01
(0.08)
0.02
(0.08)
−0.06
(0.06)
−0.05
(0.16)
Medicare 0.10
(0.07)
0.06
(0.07)
−0.01
(0.08)
0.00
(0.06)
0.15
(0.17)
Medicaid −0.05
(0.06)
−0.06
(0.06)
−0.01
(0.06)
−0.06
(0.05)
−0.18
(0.12)
Cognitive
Cognitive Function 0.00
(0.07)
0.04
(0.07)
−0.06
(0.08)
0.18**
(0.08)
0.17
(0.16)
Numeracy 0.06**
(0.03)
0.08***
(0.02)
0.05*
(0.03)
0.08***
(0.02)
0.25***
(0.06)
Risk
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indicators of health disparities and tobacco use. Notably,
the gap in HIL between tobacco users and non-users,
African American and White participants, those with a
high school education and those with some college, and
those with lower levels of numeracy compared to more
numerate participants were similar in size. The link be-
tween numeracy and HIL among tobacco users [4, 36] fur-
ther substantiates the importance of numeric literacy in
understanding health insurance information [29]. Indeed,
our results show that numeracy plays a greater role in HIL
than risk-taking or time discounting, two traits that are
commonly thought to be associated with tobacco use
[26, 29, 37].
Our study is not without limitations. First, our sample is
not representative, and thus it is unclear how generalizable
our results are beyond our sample. However, we purpose-
fully focused on a sample of rural, uninsured, mostly Afri-
can American participants, as these populations are
particularly important to ACA coverage expansion pol-
icies. We also included a broad array of controls for po-
tential individual-level confounders to account for the
influences of differences between the populations of to-
bacco users more broadly and those we studied. Second, it
was outside the scope of this study to compare the role of
HIL in the actual insurance plans selected by tobacco
users and how these choices affected access to care and
health and financial outcomes. Moreover, unlike Paez et
al.’s HIL measure we did not measure document literacy
or information seeking behaviors. However, both Paez et
al.’s and our HIL measures assessed the health insurance
Table 3 Marketplace and HIL (Continued)
Variables Lowest
Deductible
Highest
OOPa
Lowest Cost Choice if Health Services Not
Needed
Lowest Cost Choice if
Hospitalized
HIL
Gambling Risk 0.02
(0.02)
0.02
(0.02)
0.01
(0.02)
−0.01
(0.01)
0.04
(0.04)
Discounting
Impatience 0.00
(0.01)
0.01
(0.01)
−0.01
(0.01)
−0.01
(0.01)
0
(0.03)
Health
High Utilizer 0.01
(0.04)
−0.06
(0.04)
0.08*
(0.05)
0.01
(0.03)
0.03
(0.09)
Monthly Income
$0–$720 (ref) -
-
-
-
-
-
-
-
-
-
$721–$1200 0.01
(0.05)
0.07
(0.05)
0.07
(0.06)
0.00
(0.04)
0.15
(0.11)
$1201–$2400 0.03
(0.06)
0.08
(0.06)
0.01
(0.06)
0.03
(0.05)
0.14
(0.13)
$2401 0.06
(0.07)
−0.00
(0.06)
0.13**
(0.07)
0.02
(0.05)
0.21
(0.14)
Heath Status
Excellent (ref) -
-
-
-
-
-
-
-
-
-
Very Good 0.10*
(0.06)
0.10
(0.06)
0.03
(0.07)
0.09*
(0.05)
0.33**
(0.14)
Good 0.12*
(0.06)
0.08
(0.06)
0.02
(0.06)
0.04
(0.05)
0.26**
(0.13)
Fair 0.18**
(0.07)
0.03
(0.07)
−0.05
(0.07)
0.05
(0.06)
0.21
(0.16)
Poor 0.10
(0.13)
−0.01
(0.12)
0.00
(0.13)
−0.02
(0.09)
0.07
(0.10)
Constant 0.49***
(0.11)
0.66***
(0.10)
0.32***
(0.11)
0.10
(0.08)
1.58***
(0.23)
Observations 631 631 631 631 631.00
R-squared 0.09 0.11 0.06 0.10 0.16
*** p < 0.01, ** p < 0.05, * p < 0.1
The linear regression models used robust standard errors
aOut-of-pocket (OOP) is the expenses for medical care that aren’t reimbursed by insurance. OOP costs include deductibles, coinsurance, and copayments for
covered services plus all costs for services that aren’t covered
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knowledge and skills domain [12]. At the same time, it is
likely that our results are very much conservative by na-
ture, given our simplified choice environment. Indeed, par-
ticipants in our study had to evaluate only six insurance
plans, while the average number of plans on the exchanges
is around 30 [38]. Furthermore, the six insurance plans
were presented on a single page and in an easier format
compare to the ones they are likely to view on the ex-
changes at the time of the study. Thus, it is possible that
tobacco users ability to decide on an insurance plans is
even further hampered when done on the exchanges. In
regard to tobacco use, we only asked participants about
their cigarette use but not about other types of tobacco
products that may be common among a rural, predomin-
antly African American sample (e.g., cigarillos or little ci-
gars). Thus, we likely underrepresented the tobacco users
in our sample and our results for cigarette users may not
generalize to other types of tobacco users. Lastly, this
study does not attempt to address whether or not smokers
are less likely to shop for and enroll in coverage in private
insurance marketplaces. It has been reported elsewhere
that tobacco users make up a smaller proportion of health
insurance marketplace enrollees than expected, suggesting
that either tobacco users are indeed purchasing market-
place coverage but are savvy enough to misreport their to-
bacco use to avoid paying the surcharge, or, more likely,
because tobacco users are more likely to have low health
insurance literacy, they face greater challenges enrolling in
marketplace coverage [34, 39].
Conclusions
Tobacco users face higher premiums for health coverage
than non-users in the individual insurance marketplace.
Our results suggest that tobacco users may be less
equipped to shop for plans that provide them with ad-
equate out-of-pocket risk protection, thus placing greater
financial burdens on them and potentially limiting access
to tobacco cessation and treatment programs and other
needed health services.
Ultimately, the success of health insurance marketplaces
is predicated on consumers, including tobacco users, un-
derstanding the products being offered and actively partici-
pating in enrollment and re-enrollment. When there is a
mismatch between health care needs and plan choices
resulting from poor health insurance literacy, costs are
often shifted to the safety net and other providers of un-
compensated care. The difficulty many vulnerable popula-
tions face in choosing and using health insurance cast
doubt on whether private insurance markets are managed
and regulated sufficiently to achieve the aims of coverage
expansion efforts. Importantly, our results lend preliminary
evidence supporting tobacco use as a unique marker for
low HIL among low-SES, minority populations and of po-
tential importance to tailoring communication strategies
aimed at mitigating health insurance coverage and access
disparities populations with HIL. It also raises the import-
ance of creating choice environments that facilitate the
decision process within the exchanges. A number of stud-
ies have shown, for example, that providing consumers
with their estimated total annual cost improves their
choices [25, 26]. To address the complexity of selecting an
insurance plan, Healthcare.gov added total cost calculators
to aid prospective consumers in selecting plans under
various health care utilization scenarios. Although, recent
experimental evidence suggests such advances in choice
architecture still leave pervasive gaps in insurance choice
quality, particularly among vulnerable populations [40].
Drawing on the choice architecture literature could help
alter the design of the insurance marketplace and, import-
antly, allow tobacco users’ to pick an insurance plan. This
is especially important for smokers who are given the pu-
tative relationship between tobacco use and HIL. We en-
courage future studies to examine barriers to enrollment
and access to explore the role of tobacco use in the ability
to understand, compare, choose and use coverage. While
further investigation is needed, policymakers should be
cognizant of the link between tobacco use and HIL and
should consider educational campaigns to help tobacco
users, and indeed other vulnerable populations that tend
to intersect with tobacco use, to select plans that provide
them with adequate risk protection to reduce the financial
burden on them, the safety net, and other providers of un-
compensated care. Improving HIL among tobacco users
may be critical to improving the quality of their insurance
choices and the ability of coverage expansion policies in
the ACA to reduce cancer burdens by improving access to
tobacco cessation and cancer treatment.
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